Importance of functions on a finite fields with high nonlinearity has been recognized in recent applications to cryptgraphy.
On the otherhand, such functions are known to have strong connections with finite geometries,namely finite affine planes in the case of odd characteristic and dimensinal dual hyperovals in the case of characteristic 2. We denote δ(a, b) = ♯{x ∈ F |D a (f )(x) = b}.
Definition 1 For a prime p, we use GF (p n
)
Then the differential uniformity of f is
δ(f ) := max{δ(a, b) | a ̸ = 0, a, b ∈ F }.
Functions for which
Thus functions f with small δ f are regarded to have high nonlinearity.
The functions with δ(f ) = 1 are called to be planar or PN(perfect nonlinear), these functions exist only in the case p is odd.
For p = 2, we have
for a positve integer m. The functions with δ(f ) = 2 are called to be APN( almost perfect nonlinear), Namely D a (f ) is 2 to 1 mapping from GF (2
Below we consider functions on fields of characteristic 2.
If f is a δ-differentially uniform function, and A 1 , A 1 are affine permutations and A is affine, then the function f
The functions f and f "Niho functions":
where n = 2t + 1.
"Inverse function":, d = 2 n − 2 where n = 2t + 1.
where n = 5t. ) defined by
not a cube,and
Other several infinite families of APN functions are known.
There is a close connection between the differential uniformity of a function on F and the number of solutions of an equation on F related to the function. We would like to state euqations on GF (2 n ).
Theorem 4 (1): The following equation on
Here I present a problem. For the equation on 
Theorem 6 (Blondeau,Canteaut,Charpin) (1) : The function x → x 7 is differentially 6-uniform on GF (2 n ), n > 1. Moreover the following holds. We fix any nonzero element a ∈ GF (2 n ). Put
where n is even and t = n/2.
Moreover the following holds. We fix any a(̸ = 0). Put
Theorem 7 (Yoshiara,Nakagawa)
e for x ∈ F.
The function
is differentially 4-uniform on F . Thank you very much for your attentions.
I am happy to visit here.
